One-Shot, reagent-free determination of the alcoholic content of distilled beverages by thermal infrared enthalpimetry.
A simple and fast method is proposed for determining the alcoholic content of distilled beverages by thermal infrared enthalpimetry (TIE), in which purified water is added directly and the temperature rise caused by the heat of dilution is monitored using an infrared camera. A calibration curve was constructed with hydroalcoholic reference solutions to determine the alcoholic content of vodka, whisky, and cachaça. The influence of the total volume of solutions in the reactor, the stirring speed, the dispensing rate, and the ratio between hydroalcoholic samples and water were evaluated to reach an optimum mixture and provide low variation among measurements. Optimized conditions for those respective parameters were 2.4mL, 200rpm, 0.57mLs-1, and 1:1. To evaluate the accuracy, alcoholic content was also determined by a conventional method (AOAC method 942.06, pycnometry), with agreement ranging from 99.4% to 100.9%. No sample preparation (e.g., dilution or distillation) was required with the proposed method, decreasing the time required for analysis by at least one order of magnitude. The proposed method required less energy consumption by a factor of about three thousand in comparison with the conventional method. The proposed TIE method was robust, able to determine the alcoholic content of diverse distilled beverages. Due to these features and the high sample throughput (up to 480 samples per hour), the proposed method could be considered suitable for routine analysis and agrees with the principles of green analytical chemistry.